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(57) Abstract: An organic electrolumines- 
cence element comprising an anode, a first 
light-emitting layer consisting of at least a 
first host material and a first dopant, a second 
light-emitting layer consisting of at least a 
second host material and a second dopant, and a 
cathode, in the order mentioned, characterized 
in that the energy gap E gh l of the first host 
material, the energy gap E gd l of the first 
dopant, the energy gap E gh 2 of the second host 
material and the energy gap E gd 2 of the second 
dopant satisfy the following expressions, and 
the luminous intensity II of the luminous 
maximal wavelength of an emission spectrum 
derived from the first light-emitting layer 
and the luminous intensity 12 of the luminous 
maximal wavelength of an emission spectrum 
derived from the second light-emitting later 
satisfy the following expression. E gh l>E gd l 
E gh 2>E gd 2E gd l>E gd 2Il>3.5XI2 
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-yxhn-t-^;H, 1, 2, 3-hU-hDyntf;i/3S^#tf6ns. 

tIfb<fiitiOKitl~5 0©77^M©^!ltlTlt ^>>>;p 
S> l-7iz;n?M, 2-7i-jh^jh, i-7xx;Ky7*Dif^ 

X, 2-7xXJHV7'n^ 7i^-t-7-WH, a-±7=?)V* 
20 1 - a-r^^Px^l/g, 2-a-^-;73Ml/X^;i^ 

7WV7'De;H, 2-a-t7WV7°ntfM, 

WKv^nwn, 2-^-^-7^;Kyyptf;u*, i-kdu;m^;p 
2- (i-tfp>j;W x^;i/S> p-^^;^>^;v», m-^^;i/^>>? 
25 o-^;i/^>>>;i^ p-7do^>« m-^nn^>yi|, 

o-7Dn^>« p-7*D^>j;ji^, m-^pq&^>>?;^ 0 -y 
p^>S?;i* p-3-H^>^;i,s > m-3-H^>^;US, 0-3-H^ 

30 >i?)m, p-xha^>7jn, m-hn^>7M, o-xhP^>^ 
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15 



tit u < mit ©tii^t 5 ~ 5 o<DTv-)is**i/mz-oY' tm 

y' ®^j<i:UTK7i-;n, i-^-^^;i/», 2-^-^^*, 1- 
2-7xt>K'JJl/S, 3-y^>MJ;i^ 4-y^>HJ;i^ 9-y 
1 -hfW-;i/S, 2-tf!/-;i/S, 4-tfl^-;i/^ 2 - ify^-;^;^ 

p-^-7i^l/-3-^;H, p-^-7xZJV-2-<M, m-^7x 
4 — I* 3 -<1)V&. m-^-yai-Jl.- 2 — f 

o-h'j m- h u p - h y ;ws> p - t - 7*5 1 ;i'7x-;i/S < 
p- (2-:7xn;k7°ntr;i/) ^ac-;ua, 3-^.^-2-^-^^;^, 4 _ 

-c-;w;«, 4" - t -y^;P-p-^-^^-;i/-4— 2-tfn 

4- t!U^~;U^ 2-<>FU;us, 3 — T>HU^». 4— f>FU;US, 

5— f>FU;i^, 6-<>ku;us, 7-<>HU;^ i-<y-r>Fu;u 

3Hy^>pjJH, 4-<y-r>Hu;^ 5-^y-r>Ku;i/*, 6 
rv-r>Hu;i/g, 7— rv-r>Hu;i/*, 2-7'jM, 3-yy;i^ 2 

-^>\7y:7-;i^ 3-^>y^^-;i,s, 4-^>yy^-;i^ 5-^> 

6 -sovy^-jim. 7 -^>v?7-)vm. 1 — ry^>y 

y^-;i/^ 3 — ry^>y*y^-;i^, 4— rv^>y*y^-;i/^ 5-<y 

^>y7 7^n, 6— ry^>y*y^-;i/^ 7— ry^>v^^-;vs, 2 
-4vu;ps, 3-^yu;i/& 5-^yu;n, 6-+/u 

7-+yj;n, 8-3vu;us % 1— fy*/y;us. 3— ry*/y 
4-ry*>'u;n, 5-<wu;«, 6-fv3vu;uak 7— r 

30 6-^y+-y-u-;wa6, 1 -#;wwu;i/g, 2-M;W'J;H, 3- 
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25 
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5 4~T^U^-;^ 

1, 7-7xt>7DU>-2-^H, i, 7-7it>^Dij>- 
3— T;i«, 1, 7-7xt>XDU>- 4 -^ 1, 7-7xt>XDij 
>-5— r^lt, 1, 7-7xt>7D'J>-6-^S < i, 7 -7it>7, 
PU>-8-^H, l, 7-7xt>Xn>j>- 9 -^H, i, 
10 >7,D-J>-10-^1, i, 8-7xt>XD>j>- 2 -^H 1 i, 8 _ 
7^>^oU>-3-<;US, 1, 8-7xt>7DU>-4-W 1, 
8-7xt>XD-j>- 5 -« i, 8-7xt>70-j>- 6 -^ 
1, 8-7xt>7DU>-7-^«, 1, 8-7xt>7DU>-9-^ 
1, 8-7xt>7DiJ>-lO->fM; 1, 9-7x^DU>-2 
15 1, 9-7x^Dij>-3-^«, 1, 9-7xt>7,D>j> 

-4— f;«, 1. 9-7xt>7Dij>- 5 -^ i, 9 -. y3L±>Xu 
U>-6— f;«, 1. 9-7xt>7,nij>-7-^S, i, 9 -^^^> 
^D"J>-8-^S, i, 9-7xt>XDiJ>-lO- i ';H > i, 10 _ 
7xt>7,Dij>-2-« 1 i, 10-7xt>XD-J>-3-^H i 
20 10-7x^D.j>- 4 -<;H, i. 10-7x^nU>- 5 -fV 
* 2, 9-7xt>XDiJ>-i- m 2f 9 -7xt^Dij>-3- 
1-;WS> 2, 9-7xt>7P'j>- 4 -<^ 2> 9 -7xt>XDij>- 
5-<;hfc 2, 9-7xt>7D>j>-6-« 2, 9-7xt>7PU 
>-7— r;«, 2, 9-7x^nij>- 8 -^«, 2, 9 -7x:*->* 
25 OU>-10-^S, 2, 8-7xt>7D-j>-i-^ Si 2> 

*->XDU>-3-<;i*, 2, 8-7xt>7Dij>- 4 ->fm 2, 8- 
7xt>7Dij>-5->fM, 2 , 8-7xt>7>D.j>- 6 -^n! 2 
8-7xt>7DU>- 7 -^H, 2) 8-7x^DU>-9-W 
2, 8-7x7->^P>j>-10-^S, 2, 7-7xt>XDij>-i-^ 
30 2, 7-7xt>XD.J>-3HJH, 2, 7 - 7 x?->X n »J >- 4 
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—Om. 2, 7~7xt>XDiJ>-5-^|/S, 2, 7-7it>XDU> 
-6— am. 2, 7-7it>70>j>-8-fjH, 2, 7-!7^>7;n 
U>-9--<;^ 2, 7-7xt>XO'J>-10-^i, 

2~y^i-^-)m. i-7i/f7^;n, 2-^^y^T^-;>s, 
2-^*yu;«, 4-^^/u;u», s-^-b-yy;^ 2-^-y-^ 

-^^HfP-^-l-^;^ 3-*5P;Hfn-;i,-2 — i )V& 3- *3MJ, 
tr D -;u-4—f;i^ 3-^^;Hfp-;i,-5— r;^, 2 - t -75P;nfn 
-;P-4— r;i/^ 3- (2-7a:-;i,yatf;u) tf u-)V- 1 —fjm, 2- 

15 -r>nu;ua, 4-^^-3-^>h*ijj^ 2- t-^;n-<>Hu;p 

S> 4- t-y^;n-^>H.j; 1/ g > 2- t-^;U3— f>FU;i^ 4- 

SlgL < ttitl©^ft 5 - 5 0 ©7 ij - J^tSfi - S Y" tmiS 
n, Y" 0«iLT«7x-M, 2-±7^A«,'l-T 
20 ->hj;j* 2-T>hU;^ 9-T>hU;V«, l-7it>hU;H, 2 
-7x^->hU;«, 3-7it>hU;H, 4-7xt>hU;H, 9-^a: 

•^>bvjm. i-j-7?±-jm. 2-+7?±-)i^ 9-i-y?±-)m, 
i-¥u-jm, 2-tfi/-;^ 4-¥u-jim, 2-¥7x.-)v-i)vm, 3 

25 p-^7x-;i,-3-^m p-^-^ai-;i,-2-^;^ m-^-^^. 
-;i/-4-^;^ m-^-7i-Jl,-3-1'M, ra-^-7x^- 2 -rf 
o-h'j;H, m-hUM, p-h'J;^, p- t -7^)1? x.~)im, 
p- (2-y^-jiyuifJV) 7x-;n, 3-^^-2-^-75=-;^ 4- 
l-y-y^jvm, 4-^^;u-i-T>hu;PS, 4' -^^;nf7 
30 ^-jl^jim, 4" - t-y^-p-^- 7 ^-;u-4-^r;^ 2-tfn 
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■J** S-KDUMfc *91>=WK 

2-<>FU;«, 3-^>HU; US> 4-<>FU;^ 
5-<>HU;^ 6-f>Ki JM , 7-^>K U ;^ l--fy<>f*u* 
3-^y-r>Hu m 5--fy-f>pu,« 6 

-^>y7 7 z;H!t, 3-^>y 7 7-;n, 4-^>y 7 7-M, 5 -^> 

^>y^r>n;^ 6-^y^yy^-,^ 7 y^>y^-;^ 2 
io -^yjJH, 3-+y.jjn, 4-^u;n, 6-4-y.j 

)m, 4-^v+;.j;n, 6 -<y^. m 7 _^ 

)Vm, e-^y^U-;^, 2-*MVij;n 3- 

15 XJWVJVjm. 4-*;^y.j;H, l-7xt>7Uy^ 2 - 7x ^ 

7xt>7,<jy-M, 7 _ 7 ^ >xu ^_ ; ^ 8- 7 xt>7Uyz;H 

S-TZW-jm, A-TZW-)Vm, 9-y?W 
20 1, 7- 7 xt> 7 DiJ>- 2 ^ m lf 7 . 7x ^ mJ> _ 

l, 7- 7 xt>xnu>- 4 -<;n, i, 7 _ 7x ^ >XDU 

>-5— f;«, 1, 7- 7 xt^D>J>-6-^S, 1, 7 -7^>X 
UV>-8-^jm, 1, 7- 7 xt>7DU>-9-^ i, 7 -y^ 
>XD.J>-1 0 -^H, i, 8- 7 x^P-j>-2-^I, 1 8- 

25 7xt>7D-J>- 3 -^ 1, 8- 7 xt>7DU>- 4 -^ S X 
8- 7 x^D.J>-5-« i, 8-7x^Dy>- fl -^' 
1, 8- 7 xt>7DU>-7-^H, !, 8-7zt>Xn.j>-8-^ 
1, 8- 7 xt>7D-j>-lO-^H, i, 9-:7x^>*ny>-2 
-T^at 1, 9- 7 xt>7DiJ>- 3 -^l, 1, 9-7xt>7D-j> 

30 -4-^;^ 1, 9- 7 xt>7DiJ>- 5 -<;H, !, 9 _ 7x ^ >XD 
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U>-6— ovm. 1, 9-73Lj->xnvy-7—t)m, l, 9-y^> 
XDU>-8-f;H, i, 9-7xt>XDU>-io — ovm. 1, 10- 
7xt>AD'J>-2- (jm. 1, 10-7it>7D"J>-3->fJH, 1, 
10-7xt>7nU>-4-^jH, 1, 10-7xt>7DiJ>-5-^fjl, 
5 2, 9-7it>7D'J>-l-^JH, 2, 9-7xt>7DU >- 3 - 

2, 9-7xt>7nU>-4-<M, 2, 9-7xt>7D>J>- 
5— 2, 9-7xt>7>DiJ>-6-^, 2, 9-7xt>7D>J 
>-7 — (JUm. 2, 9-7xt>^niJ>-8-^JH, 2, 9-^o:^->X 
O'J>-10-fjH, 2, 8-^or±>XDU>-l-i';l/» > 2, 8-7x 

10 t>7DiJ>-3-fM, 2, 8-7xt>7DU>-4--r;H < 2, 8- 
7xt>XDU>-5-<JH, 2, 8-7xt>XDU>-6-<M, 2, 
8-73L-f>XUV>-7-^)m, 2, 8-7xt>XD'J>-9-^jH, 
2, 8-^x^->7vDU>- l 0— -OPS, 2, 7-7xt>^DiJ>-l-< 
;i^«> 2, 7-7xt>7DiJ>-3-<;H < 2, 7-7x^>7Dij>-4 

15 — r;i/», 2, 7-7xt>XD'J>-5-^ OVm. 2, 7-7xt->7D'J> 
-6— 2, 7-7xt>XD'J>-8--f;H, 2, 7-^o:^->7;n 
U>-9— Om, 2, 7-7xt>7,OU>-10-<JH, 

2-7xt»I, l-7x;^7v-iH, 2-7x;^7.»S, 
3-7x;?7y-JH, 4-^a:y^y^-;US, l-7x/W-jH, 

20 2-7i;w-jH, 

2-*ttirvji& 4-**D-vv)vm. 5-**wvj\& 2 

-^xn;i/S, 2-^)V\^u-)V-i—()vm, 2-^^;HfD-;i/-3-< 
2-^^;i/tfn-;u-4— 2 -^^;i/tfD-;p- 5 —r 3 
25 -*^tfp-;u-i-^;i^ 3-^^tfn-;i,-2— f;^ 

tfa-;i/-4— r;i/», 3-^^;i/tfD-;i/-5— r;i/g> 2-t-^;ptfD 
-;P-4— 3- (2-7x-;^nbf;i^) t?n— 1 -- r;u^> 2- 

-f>HU;hH> 4-^^;i/-3— f>h-U;hS, 2- t -7^H-<>H^ 
30 S, 4-t-7*5 1 JH-'f>h'ij^ i 2- t-^;P3— <>FU;Wk 4- 
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B^L< «^S^(D^^ 1-50 <D*l)Vi$i*rzs)Vm*- C OO Z £^£*U 
s-^;^ -rv^JH, t-^;«, n-^>^;«, n-^v- 

tFD^^m 1, 3-ykHD^yy D ^H, 2, 3-ykFD 

1- ^nni^JH, 2-^00x^1/1, i, 2- 

10 ^DDXfJPi, 1. 3-^DD-fV/Dk°;H, 2, 3-y^DD-t- 
l, 2, 3- hU^ouyDk'M, ^Dt^^S, 
2-yntx^S, 2-^D^V7*fM, 1, 2-^7'DtXf 

1, 3-^^DnE<yyDtf;^ 2, t-^;n, 1, 

2, a-H^^Wt l-3-Hx^H, 2-3 

15 -Ki^aS, 2-a-Kv^H, i, l. 3- 

s?a-H-fy^DK^ 2, i. 2, 3-hj 

a-F^otfjH, i-T$yx^;ws, 2-75/x^m 

2- 75/^7^1, 1, 2-^75yx^i, 1, 3-y7$y^fvy 

ntf;us, 2, 3-^y$y- t-y^;i/», 1. 2, 3-hUT5yyntf;i. 

20 vjy^^H, l-y7;x?;H, 2-y7/X^S ( 2-y7^ 

1, 2-^^>T/X^S, 1, 3-^y7/<V^Ok;H, 2, 

3- ^>7/-t-^;n, l, 2, 3-hU->Ty^ntf;H, xhn^ 

1-XhDXfM, 2-XhDX^H, 2-xhn-fv^VS, 1, 
2-yxhnx^H, i, 3-5?xhn^y^DWH, 2, 3-yxbo- 

25 t-^;^, 1, 2, 3-buxhD7°nkf;i/«^#tfsn-g»o 

f iTJi, 2-7x-ji/- 1 2, 
2-^7xx;i/- 1 -bfn;H, l. 2, 2-hU7xxjp-i-t'xjH^ 

30 mtel~2> n«0~4*W*LVi o 
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5 *-«3te»t»zi»5t»k:fl|^6n* F-A> hHU ^tlS^^M 
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[2] 



5 

[5£4>> A r 2 ~A r 4 }itlXttitt©Mil(6~ 5 0 K 

io l-j-y^jm, 2-y-y^jm, l -T>hU;i^ 2-r>HJ;i^ 9- 
u;p*, 4-^ac^->hu;i,a, 9-7xt>h'j;n, i-^;7^-h:-;i^ % 

4-fc?i/-;i/^ 2-t^rc-;!/^;^ 3 -tf:7x-;wf 4-fc^x~ 

15 p-^-7i-JH4-^fm p-^-7x-Jh 3 ~f p 

-^-7x"Jh 2 — r m-^ — 4--T;i/S> m-^— :7 a:- 

;i/-3 — r;^ m-?—7x.-)i>- 2--oim, o-h'j;n, m-hu;i/S, 
P-hU;PS, p- t -y^)i7^-jim, p- (2-^a:-;i,yntr;w :7a: 

20 )V-i-T>W)vm, 4' -^^t^xzHJH, 4"-t-^;i,- 
p -^-7x~;i/- 4 — r;U£, 2-^;i/^-i/-;^ 9, 9 2- 

$?£b<«, 7ac-;^ 9-y^>h 

vjim. l-j-yp-t-jim. 2—ry^^L—)im, s—t-y*^-)^ 1- 

25 \ZV~)im. 2-\±v~)im. 4-hfl/n;p», 2-b*7oi-;i/<;^ 3-fcf 
^ai-;^;!/^ 4-t'^x-;^;i,S> o-hUM, m-h'j;H, p-h 
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2-i?^a:-;i,-i-t*-;^ i, 2, 2 - h y 7xr;h i - tf~;i^tft 

5 m?t>nz> B 
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OMe 




COOMe 



COOMe 




*-*Xh#»|c»r*iWE»-H-^>h©«^ia, 0. 1-I0mol%, 
#}:i~10mol%T^^WtU, 0. lmo 1 %J;D/Jn$V^, + 
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^-^h^^T^»BufE^-K-A°>h©#j^ % o. 1-1 0m 
5 fi!^® (D^ffte, 1 0 nm^±, 1 0 nm~4 0 nm#W£b^ 0 1 

m-^ytmommiz, m-^mtz&ttTmmvzifi. $?^l.<«, ion 

10 m~4 Onm, W\Z1 0nm~3 Onm^SUK 

15 ^^ix^ffl^^wKb^^ 

LBmz&v&tftenrzmm carom) 

#HBS5 7- 5 1 7 8 l^||:||jSaftTVi5±5fc, WJWOffi* 

v) mmitTz z. t \z& -i t *> > ggftji z. tat-v* . 

ii) mm/iEiu^m/ft^ytm/m-mm/ffli 
30 m) mM/m-mytm/$$-$£ytm/n*i£Am/mM 
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iv) mm/mii&\m/m-^ytm/$&—?£ytm/m?&Am/mm 

vii) mm/^m*mbm/m-^ftm/^-^m/im&mm/wm 
/mm 

ix) mm/w^m/m,-^%m/w,~^m/mmm/mm 

10 xii) ^M/^S/iEyLaAS/IETLiiljtjl/^-^S/^-^a 

/mmm/mm 
/m^AM/im 

15 dti^cD^Tii^ vm) ©«^w^L<fflVie»n§ 0 

(1) myt&mm 

WttJEL^S^ffSS^T^O, 4 0 0~7 0 0 nm<9WtiM*^(/95fe<D3Si& 

25 

(2) IM 

^fflv^n^^^^^j^bT^, ^-r>i/r>ASi^ (i to) , m 
30 ^ (nesa) , mm*mmT~zz> 0 ^rcmmtVTit, «-? 
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5 awioxio**<t5i:t*!ffsui. *fc»a©->-Msttw:, $m 

$?i;L<«l 0~2 0 0 nm©^HTjg^$n-5o 

o) ie?l&As mmm 

10 oT, jHL*»AW*#<, -T*>fti*;i4-««t5. 5eVKTt*3K 
ftWfWSK, 3 & fcJE?L©fMMfo&t, «*tf, 10 4 ~10 6 V/cmO 

s#EpsnB#tc, 4>&< tfe i o- 4 cm ! /v • 0>7?a&n^sbVi. 

M&mtVTMZ-tf, hV7V<-)vmm& emmF3, 112, 197^ 
mmmmm) , ttvvrv-wmwt (*@#fF3, is 9, mwmm 

20 , -f $^V-;i«*#: (#&BS3 7- 1 6 0 9 6^^#M) > #U 

T U (^H#^3, 6 1 5, 4 0 2*BJM9, RMS 3, 8 2 
0, 9 8 9*91*1*. 1**3. 5 4 2, 5 4 4^it, «*fcflB4 5 - 5 5 5* 

^5 1 -1 0 9 8 3^, wmms 1-93224^, P155-1 

7 10 5****, 1*5 6-4 1 4 8*4^8, ^5 5-1 0 8 6 6 7^i> 1*5 
25 5-156953 *^$g, 1*56-36656 *£$g^#fig) , tr^^/U >St^ 

#R^tT5yp>KflW* (*B#mg3, 1 8 0, 7 2 9*l«#, f*|g4, 2 

7 8, 746Wf, #PBBS5 5-8 8 0 6 4^R, 1*5 5-8 8 0 6 5* 
H49-1 0 5 5 3 7^, 35 5-5 1 08 6%^, 1*56-80 

051 ^ 1*5 6-8 8 1 4 l*a$B, H5 7-4 5 5 4 5^ IQ 5 4 
30 - 1 1 2 6 3 7*£$g, 1*55-7454 6*££S##Jig) , 7 x -|/>^75 
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>WMft (*m&Wi%3, 6 15, 4 0 49l«^ #^BS5 1-10 10 59 
£«. ^46-3 7 1 2^ ^14 7-2 5 3 3 69^ ttWHB 5 4 - 5 3 

4 3 59&«L W5 4- 1 1 0 5 3 6 9&*U R 5 4 - 1 1 9 9 2 5 9£M# 
M) , TU-;VT5>^# (*H#f*Sg3, 5 6 7, 4 5 0*9»n* Rigs 

5 1 8 0, 7 0 3tffii|, ft*3. 2 4 0, 5 9 7^, MS. 6 5 8, 

5 2 09W»», WJR4f 2 3 2> ! o 3 ^ ifi mm4> 1?5j 961 ^ 

mm4, 0 1 2, 3 7 6 9HMI* tt£Hg4 9-3 5 7 0 29£fcft pg 
3 9-2 7 5 7 7^8, 4WWB5 5 - 1 4 4 2 5 094** 135 6-1191 
329^1^5 6-2 24 3 79^, H&ttffft 1 , 110, 5 1 8 9HIQ 

io mm) , T$/Mi#;io>f^#: <*B4*tt*3. 526, 50199110 

MM) . tW-^WWc (^a#fFM3, 2 5 7, 2 0 3«tf t 
UStk©*)©) , X^U^T>h9«fe>»iw* (MIQ5 6-46 2 349&M 

M) , 7ji>*u; >mmfc mmm 54-110337 9^mm) , t f 

7l/>«flMf: C*B*ft*3. 7 1 7, 4 6 29H«* MW5 4-5 9 1 4 
15 39£ft W5 5-5 2 0 6 39***, ^5 5-5 2 0 6 4^1, HI 5 5 - 4 
6 76 094** 1*5 5-8 5 49 594** H 5 7 - 1 1 3 5 094** N5 
7-1 48 7 4 9^i, W2-3 1159 1^#i) , X^JV^> 

mm® mmme 1-21036 394** raise 1 - 2 2 s 4 5 l^t, n 

6 1-1 4 6 4 294** 1*6 1-7 2 2 5 594** Hi! 6 2 - 4 7 6 4 6 94* 
20 * 1*6 2-3 6 6 7 494** 1*62-1 0 6 5 294** 1116 2-3 0 2 5 

594** 1*60-9 345 594** 1*60-9446294** 1*60-1 

7 4 7 4 994** |q 6 0 - 1 7 5 0 5 294*M#fitD , (* 
H#fF^4, 9 5 0, 9 5 0fWit),#>J5/7>* (#§i!¥2 - 2 0 4 9 9 
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